
EDWARD H. RICHARDSON ASSOCIATES, INC. ||1
CONSULTING ENGINEERS H

S) NORTH DUJPOHT HIOHMHT . COVER . BEUMSE
MAII /(DURESS: p.o, BOX »: . OOWR r BEUWWE moi . PHONE utn> 174.3111

November 30, 1971

HP, Frank Landa, General Manager
Hoodlawn Gravel Company
P.O. Box 2501
Wilminston , Delaware 1980S

Dear Kr. Landa: • . •
h1

He elected not to duplicate the analytical work conducted by j
Dr, Larry L, Oloon, which clearly shows the extant of the bacteria j.
problem. Our work was directed primarily at the "black "water r.
problem. . , '.

l':
Our analyses of the fresh water pond - clear (sample taken j

10/28/71 Lab' sample Ho. 1621) and "black" (sample taken 11/1/71 j
Lab sample Ho. 1617) are summarised in the attached laboratory ;
report. In_essenco, the black material is suspended in the |
fresh water pcK. The black flake-like pnrtlp.lns appear to b? . !
what a colleague of ours calls "juice". _ This septic sowspe^like L
material is not water soluble and represents only 22 mg/1 (22 V
pounds of material per"l20,000 gallons of water). It is readily j
removed by filtering or lonp term settling, This accounts for • |
your ability to remove the black color by recirculatinc the )
"fresh" water throuRh your settling ponds. As the combination :
of slow settling and filtration will remove the color.

We cannot. id_Bn_t.i|j'-.the composition jf-the ".juice" except to ' :
state that it" Is" a very com.plej5_PTOanic.jiiyjure.,jiigst_p£pbably
derived from the putrefaction_pf the garbage in_ the lanHjIIT.
All of the blacli""jurdb" gathered in "th'e~lanHfITl area"," appear '
to be similiar to each other and to the black suspended material j
in the "fresh" water pond.

'We examined the samples taken from the fresh water pond for {
several heavy metals (filtered and unfiltered) to check for
metal content in the system. These analyses also show the :
suspended material to be essentially organic in composition. .
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Because this "Juice" is insoluble in water, it is difficult to
see how it can he transported any distenee, through the soil,
unless it is of such chemical composition which becomes water
insoluble upon exposure to the air. The flake-like appearance of
the particles tends to indicate they came from the black films'
which are visible seeping out of the landfill, A heavy rain
will mechanically break up the black film, fermine, the suspended
particles which are washed to the lower pond (fresh water pond).
Further, a heavy rain could agitate the pond to re-suspend the
particles which have settled on the bottom. It is possible,
the upper ponds do not suffer from this re-agitation/suspension
phenomina because the black flakes have been covered by the
settled soil/clay during the normal operation of the pond system.

The actual mechanism whereby the black particles are introduced
to the "fresh" water pond can be resolved by sampling of the area
during a hard rain, The black flakes should be visible in samples
taken .from the ditches leading to the lower pond area, Further,
the actual break-up and suspension of one of the black seepage
films could be observed,

Vfhen the method or methods of contamination have been firmly
established, a prevention program can be worked out, Vie can
arrange to furnish a sampling crew to conduct the rain observ-
ations if you so desire. A meeting with you and Hr, Ward might
be fruitful. Our Kr, Mley Hi His is a y.noi'ledgenhle engineer
with considerable current experience with landfill operation
and has been responsible for the operation of a sand/gravel pit.
We appreciate this opportunity to be of service to you, should
you desire additional information, please'let us know,

Very truly yours,

EDWARD H. RICHARDSON ASSOCIATES,INC.
Environmental Sciences Laboratory

Killer, branch Manager

LVM/bll
Encl,

028010
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EDWARD h. RICHARDSON ASSOCIATES, INC.
ENVIRONMENTAL SCIENCES LABORATORY

P. 0. BOX >35 PHONE 302-67H-3BJ8
63 M."OUPOHT HICHWM COVER, DEUKARE W901

CLIENT: _ Hr,nri1fli.m

REVESTED BY:_Liu
SAMPLED BY! t.op
NOTES ON SAMPLING

pnaypl Prppflnv
fini i.Mlm'npron nplnuaw 1QROR
rr>pnk Land a t Rflperal i'!anapet»

fin f-!i 1 1 PI^ f. iTrHnpB i'lPJ vin of EhR
(MODE, TEMP.. FLOW, ETC.):

COMM. NO. S066
PHONE 32R-10tO
DATE RECEIVED See below
DATE SAMPLED See below

LABORATORY ANALYSIS REPORT (PAGE I OF 2)

SAMPLE NUMBER
|S. 1R1"7
V. 1617F
"K 1R21
"is. 16GO
K
K

SAMPLE DESCRIPTION
TTIPC!̂  1-IstpTi PnnH-Safr.nl pfl 11/1/71
Same as above aftpr filtration Samnled 11/1/71
Fresh Water Pond-Sanraled 10/23/71
Red Lion Creek at P.t 13-Sampled 11/16/71

(A) RESULTS OF WASTE ANALYSES

SAMPLE NUMBER
ell, U N I T S
BOOj. no/I
COD. no/ 1
TOTAL PHOSPHATE, n g / l , POU
qRTHO P H O S P H A T E , ( n q / l , PO,,
P H E N O L , n g / l
OIL AND GREASE, l»!/l
NBAS " OETERGENTI , n g / l
SULFATES, n g . l
SULFIDES, ng'l
F I I I O B I D E S . mg'l
CVANI DC, "ll \
S I L I C A , n g / l

1617 1617F 1621 1660

(B) RESULTS OF METAL ANALYSES
A R S E N 1 C. no/1
C A D M I U M . *g/l
C H R O M I U M , n g / l
COBALT, ng'l
COPPER, ng/l
1 BOH. ng'l
LEAD, ng/l
H A O N E S I U M , n g / 1
M A N G A N E S E , IM/l
MERCURf. mj/
N I C K E L , n g / l
Z I N C , n g / l

410.1
/O.l
0.15
£0.1
ZO.l
12.9
0.18

8.0

0.11
xiO.l

/O.I
/O.I
0.15
43.1
10. 1
11. G
0.18

7.7

•in.l
0̂.1

X.0.1
/O.I
0.1

/.O.I
iO.l
8.1

40.1

3.96

/C.I
0.18

•0.1
0.02
0.10
O.OS
0.05
l.fl
0.1

1.36

l.Qfl
1.12 ———— »OQ011AOUiJ

000672



LABORATORY A N A L Y S I S REPORT (PAGE 2 OF 2)

(C) RESULTS OF BACTERIOLOGICAL ANALYSES .

SAMPLE NUMBER
TOTAL COLIfORH, I .'100 ml
FECAL COt 1 FORM ' it 100 oil
FECM. STREPTOCOCCI. </WO «l

1617 X621

1
•

(D) RESULTS OF MINERAL ANALYSES
ACIDITY, mg/l, CnCOl
ALK AL INI TY. mo'l f C&COq
CALCIUM, ra?/l
CAftSOH DIOXIDE, ng/l, CO;
CHLORIDE, m g / l , Cl
CONDUCTIVITY, Ml CROMhOS'Cln
HARDNESS, m<J'l C«C03

(E) RESULTS OF PHYSICAL ANALYSES
COLOR, UNITS
TURBIDITY. JTU
ODOR
DISSOLVED OXYGEN, ng'.l
•TEMPERATURE. °C.
S OXYQEH SATURATION

(F) SOLIDS BALANCE ANALYSES
SETTLEABLE SOLIDS, nl M
TOTAL SIISPFHOEO SOLIDS, mo/1

NON VOL. SUSPENDED SOLIDS, ng/l
VOL. SUSPENDED SOLIDS, ngil
TOTAL SOLIDS, mg/l
NON VOL. TOTAL SOLIDS, mg/l
VOLATILE TOTAL SOLIDS, ngM

Rn
9B
•)•}
Zla
OUR

• 973

M
M
un
MC\
onn
?30

(6) NITROGEN BALANCE, mg/l " N
TOTAL KJELDAHL NITROGEN
ORGANIC NITROGEN
AMMONIA NITROGEN
NITRITF. NITROGEN
NITRATE * NITR.TE NiTROOfN' . .

; (H) [MISCELLANEOUS ANALYSES
, ,
.
,

.
,

IEMARK5I

Q00fi73TOL
^

DELIVER
HAIl ^ TaEPHOHE l—> ' * * 1S f <f <". ••

\ ' r"~*.
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' LABORATORY DATA Kv̂ ° ,K
' ' ;̂-̂ °« , . , . ' • SOIL TESTS SUMMARY ^'" .

^ ' ~ CORNER LANDFILL (PHASE II) . COMM. NO. 1233-47
•p-UOUTS ^ w l • • _ , . _ . . . . . . . .

n-—»'.:'•:;',•££••« '•.:.Tsr>'
2SL-- •'•'•'• .'St. ' _: ••"•
MP-l* • . ' . '.••'.•!;:'.'/•' .'•..',;; ' '••.••" ••••-. .'••.;•. .'
"'20.5FT.' ' :"\-'"- »'« ' ' ."'. "45̂  •

,c K FT '• '• Z6'2̂  •' ' 'Si" • :•.-..•• zo.88 ••.;••:•••.••.*
« B FT •' ' 28.7?5 . • ••.

SiS: •:'.:-;;;', »••«. •.;•;.:.•.:.•;;";*•.,,-.
MP-2* ' . _ ; .'/ § -.''̂  ; . ; ' . ' ' ';'!•'•'" .V ' "'• '",' ' •' '•-' '

25.5FT. ;" . v;̂''\. "-** '.:' V:'V- :' 29'9?5 _/
MP-S* . * ..'.;..••'....'.' •'•'..• .'••";'.'' •;.;..'.'.' ....'... ;:'.' :

' • t'-' * • •'-'•' '' 'f t e?5 . . ' • ; ' '' • 9 1 FT • ' !*•«'* ' - l •»i"'- "•:••.•.•''»:* ••*.:••::•£•;; • 30.5 FT. ' .'• .• :" 38.08 . ,, •• 50.595 .
fe^W**' t • • " • , , « M Ifl̂  I

35.5 FT. :•.•>.•:-. :.2S.I8 •.;••••:. ". ••, >7.38 ' .
• 40.s FT. ••.•••;••."•::•:' 2It2^ .. . •''"' ' • .•••'•.'.''

iyip-4* . '....'r.y.'.1'.11 '•':•..••' •: '.•.•'•'••;•'•'•;. •••:":. ".*'•'•• •".'• :
25.5FT. ;"''/' -:'"' ' 28.88'\ '/''. V '••.;''6I.<3SS

5.5 FT. '•" ':." •''••'.'; 2J.08 .••.''. , 78.18

MP-15 ' • -..;.••• .'•; ' ,; ;" •• . •.".,..'••.'•'• " "' •"' ".' •'•'•' •' ,•
' ' •' .'5.5 FT. '• . V'.:">."3G..88\. ' "j '_ ; ' '. 90.0?5 ^ J;'; ^

MP-16 . ' . ' _ . . ' . \ ' ' '. . '_ ' ' _£."•. '

fO.SFT. • '"' " >9-5?5 ' ' 59. t^
IS.SPT; . ' Z6.«- ' ,M-8! . ' ' • • '
20.5 FT. ''. :• '"• ZS.Ŝ  ' •' .7.155

•'•' ;̂ , .028013
•DRILLER'S LOGS IN "GRQUNDWATER MONITORING AT TYBOUT'S CORNER UNBFILL"
REPORT DY E. H. RICHARDSON

PA4|1 OF 3



SOIL TESTS SUMMARY (CONTINUED) . • . . _

CORNER LANDFILL (PHASE II) ' . . .' CO'MM. NO. 1233-47
uvm . , . ' . • • . • ' • ' ' .

TEST BORING & ' .. NATURAL^ . '. 1_ PERCENT PASSING ®
'DEPTHOF •' '••.', WATER ..... '• / ,' . . No. 200
2XS) e - •• ' • •• S|EVE

55.5 FT. ' '..' ,; 20.89S

M.P-20 [ ' .';•"••'. ;\v'.'/'I'. V '•'•"•,.;; Vv'.•';;'..'-' :••.''''..•"''•'{

'IS.5 FT. ' ''."'.'.•. .'•'. 21.5£ ' ' '.•';' ' ;"-'V 97.8

MP-23 s ••'.'..- •."..''"':!'•'•.'••'."' ';'••'::' '.''•'•• '''•'.•..'.•'..' •!!.•'''.•'•.'''

1 25.SFT. . ' ' • • . " . 24.s?s •..:.:••'••.'',.•';.. 18''
39.5 FT. .. \V:v:';'22.9« . ' :•>%/':•; .•!:;:-'V9'£

MP-24 .' .'•'''''••''.V '"'.!•'''.'''•;::/'''/̂ •''••''•;:'.' '•;"..:''';':'"-.'!
• IO.SFT. , /'\,vVl'̂ ''•'.'•77>3'5.1 '•'•'•'• -̂̂  ••):•'.'95i(

: MP-26 • " •': ';.'.'.:-.'V':;V"";-. .•!£••''/''•

. '20.5 FT. ..".' :•.;. • ;: 27.8?»
25.5 FT. '''.': ..''' ;.' '23.7JS

• 30.5 FT. '"";•'••• .':. 25.9» A'.'''....-..'-'.'' 61. 4» '

''•;••. '.'.''''.'''.'"X'. ..••'.'.''• •'.;-̂ -
•'"' :v' •'':v''''''''%MP-27 •.:; : ;•.''•'.'•'. ;>" ''''.••.-'•' '•' •'••'

5,5 FT. ""'', ..'Zl.7» '•
IO.SFT. .•-..••.;• 12.65

'•' 'IS.SFT. • , .•• •• •"•:-' ii.WJ ' .
20.SFT. ' •. 26.455 . . ' . 43.8%

' ' 25.5 FT. •.'•/ 30.25! " ';'•' 62.8J5
30.5 FT. . '.....-..24.2SS . , • • ' • ' • 60.6JJ
35.5 FT. ' :' •'l6.45»...̂ - •' .' 86.4?S
<0.5 FT. 22.7ft
45. 5 FT. • ••'.,/̂ 11.2Rf . ..';•,...,;•.••'

• ; . ;..-• ':...,', '•;. .j-. •-..'.• ,. 0:0067-
PAGE 2 OF 3



,__„ . /puASE II) . COMM. NO. 1233-475 CORNER LANDFILL (PHASE ll> . ^ .

TeSTBOR.N0&. _
DEPTH OF '. .' • • • • ' . • .• = S.EVE

MP-28
•"35.5rr.

MP-29

- •'"•SFT-zo.s FT.

15.SFT.

TB-2

10.5 FT.
20.5 FT.

5
10.5 FT.

NOTES!
(I) A.S.T.M.: D 2216-71
(2),

•."Vi*,-.-,- •'• -. ••:• :;;:;r. ': : ,..V "".($8t)15.̂;̂

•' '''';f«• u-$>.'i

: '• ••••.•••",-". .̂ ..%M.f%/.';%»•,/'.'•:••••;:. .•.•,.;•• •:••',..
. /̂ .̂x̂ ii;::-v̂ -|:r;v̂ ^̂ ^̂ -̂.-. •'. •:: -.--:•• -•^.^v--:^.T-^.-^"Xv->.r^vvVJr-:-.lV

• ' '; '.'••;.'"'••.24.50 . _ . .'. ":..r,:>Vv.x<'• o':'Jv;v .:.'-;'' -;

' ''-''"'•'''':'."•'. '•.*•'•' M. offi ' '' '''':.'.'.''• Vi-8B.d8 .... .•/'•' .'.
.5 FT. . :•••:.;<.•«•!? . ••;.-:.•, -.:, B2.«S • . ' ,- ••••••

' • :;fv̂ ^̂ ;-v.v:;::̂ .:.̂ ?S:::,̂ '-»:-̂ >̂-: ''••-'x'•• -.-. .•••.,'.,.:••;>;.••:••; ..^V.M-. '..•.:;:. -,."• ::.;••:: •'..-•.•":•••, •;.- •:.".•
.̂ .•:;:̂ iV̂ -̂'-----̂ *..̂ *;K''•;•::- .v
•.•̂ •̂̂ •̂ "Ĵ -̂̂ 4̂̂ -̂ 1*



MONITOR COMPLETION DATA.

••..•i ••:• '• .

ELEVATION'"' ELEVATION'''̂ ' ' • • ' STRATIGHAPHIC™
' T SAMPLING jNTEn'/AU

.'•63.5 FT. •;•"'..——— TO 34.5 FT. fl' (g) . (5)
;, 64.8 FT. '•!••.;'.——— T028.7FT.W (5) • • • • • '(5)
p3 '47.0 FT. •"•'.••; ———X TO 15.8 FT.W ($} • • • • - . (5) •
P..S ' . 52.8 FT. / '..——— TO 18.3 FT. W (5) ... (S)
p_7 57.9 FT. •'.——— TO 24.2 FT.W (5) " ' (S)

Mp_, 56,3 FT. '. . 29.5 FT.TO !!6.5 FT. UNCONFINEO PLEISTOCENE
MP-2 50.0 FT. ". 22.8 FT. TO 25.8 FT. UNCONFINKD PLEISTOCENE
Mp»3 55.5 FT. ' •' 20.0 FT. TO 17.0 FT. (UNCQNFINEo(7))|IO| (POTOMAc(?))
MP-3A 55.6 FT. . • ' -0.2 FT.TO-3.2 FT. (UNCONKINED(?))('°) POTOMAC
MP-4 50.6 FT. '.•: .29*4 FT. TO 26.4 FT. UNCONFINED PLEISTOCENE

MP-5F 58.5 FT. • . ' ]; 7.6 FT. TO 4.6 FT. CONFINED POTOMAC
MP-5G SB.7'FT. •.. .'.35.4 FT.TO 32.4 FT. UNCONFINED . FILU/PLEIST.
MP-6 .29,2 FT. ..'. ;.-'-l.3 FT.TO-4,3 FT. ' UNCONFINED POTOMAC
MP-7 50.0 FT. •••. 27.2 FT, TO 24.2 FT. UNCONFINED FILL/PLEIST.
MP-8 26.3 FT. ''.26.1 FT, TO 23,1 FT, UNCONFINED PLEISTOCENE

. ,'- -...li.,,)"!'.1.-. . •' . • ' ' ' • ' ' , ' ' '

i® 24,6 FT. '••'•• 24,3 FT.. TO 21.3 FT. ' UNCONFINED PLEISTOCENE
Mt ,o 37,4 FT. • .'..';'23.3 FT.TO 18,3 FT. . UNCONFINED • PLEISTOCENE
MP-11 43.2 FT. ;".:.; 28.5 FT. TO 23.5 FT. UNCONFINED ' PLEISTOCENE .
MP-12 56.3 FT. • ''" "•;•': 37.1 FT.TO 32.1 FT. UNCONFINED PLEISTOCENE
MP-13 .28.1 FT. ' '..••..•17.1 FT.TO 14.1 FT. UNCONFINED PLEISTOCENE

MP-14 45.6 FT. ."•;;::'/.24.6FT.To2l.6 FT. UNCONFINED PLEISTOCENE
MP-15 24.3 FT.> "-'.';'•• 13.6 FT. TO 10.6 FT. , (CONFINED(7))(10) POTOMAC
MP-16 17.2 FT. rr-i/̂ 'O.B FT. TO-2.2 FT. (CONFINED(7))('°) POTOMAC
MP-17 20.3 FT. ; •';" 8.3FT.TO 5.3 FT. UNCONFINED , POTOMAC
MP-18^ 4G.5 FT. •"•;:;.: 6.0 FT.TO 3,0 FT. (UNCONFINED(7))(10)(POTOMAC(?))

MP-18A 46.4 FT., '•'"':..! 25.0 FT.TO 22.0 FT. UNCONFINSD (PLEISTOCENE(?))
MP-I9 14,9 FT,, v;'.,"X-5.9 FT. TO-8.9 FT. UNCONFINED .. POTOMAC
MP-20 18,5 FT. TV -2.6 FT.TO-5.6 FT. CONFINEO . POTOMAC
•MP-21 7.0 FT. "•.. "3.0 FT.TO-6.0 FT. CONFINED ' POTOMAC
MP-22® 37,5 FT. ... 16.5 FT.TO 13.5 FT. .UNCONFINED POTOMAC

MP-2.3 15,1 FT. ' '' -31.1 FT. TO -34.1 FT. (UNCONFINED (?)/10' POTOMAC
MP-24 , 5.1 FT. ' •.' ' :--13.1 FT. TO-16.1 FT. CONFINED . POTOMAC
MP-2S(9) 57.2 FT. 37.2 FT. TO 3/1.2 FT, (9) POTOMAC

-27 60,1 FT. .'" 20^1 FT. TO 17.1 FT. CONFINED' • POTOMAC '
iv 23 8.0 FT. "20.D FT. TO -23. B FT. (UNCONFINEO (7))̂°' I
MP-29 21,3 FT. ..,, . g.̂ FT.jo 6.1 FT. CONFINED , QftW<ŷ
MP-30. 28.4 FT, '"""'" wtf̂ n 14.8 FT. UNCONFINED,



- " ;'•*."'• ' ; ' V"' -\ •• ''•.'- ' ::" ' '. .V;- ' ' .'•' _*•_• .__•_':••_ •• •'•-• • •-•• •'"•'t'̂.'î-̂.-l.•!_::• •:,̂>-/'--'-::̂ ;̂i • i

. MONITOR COMPLETION DATA (CONTINUED)

jQTESj

(I) PROJECT DATUM "'•• ' ' '•' "'•' ••• ' • . ' •.-.•"'•'. '•:,
(2) APPROXIMATE, DUE TO BENDING OP PIPE, COUPU'INOS, ETC. ., ;• V
(3) ASSUMPTION, BASED ON VISUAL DESCRIPTION OF SAMPLES
(/)) UNIVERSITY OF DELAWARE MONITOR, MEASURED WITH DROP TAPE, BOTTOM DEPTH

ONLY. . '( . • . '
(5) ' UNIVKRSITY OF DELAWARE MONITOR, ESTIMATED TO BE UNCONFINED; PLEISTOCENE

AQUIFER BASED ON DATA EXTRAPOLATED' FROM TEST BORING PROGRAM.
(6) MP-9 DESTROYED JUNE, 1974. .. ;. _ • • . . ; '
(7) MP-8 NOT FUNCTIONING PROPERLY - PLUGGED (7). '" •' j' .,-'•• '-1'. "
(8) MP-22 DRY, WATER LEVEL BELOW BOTTOM OF CONFINING UNIT. ' '.'.' '•'•''''. i ', V
(9) MP-26 DRY, POINT WITHIN CONFINING UNIT. .'• . ' :V '' ": ->
(10) UNCERTAINTY CUE TO MIXED SAND-SILT TEXTURE OF OVERLYING STRATA.



i/lt CO"

6ROUNDWATER QUALITY SUMMARY
(SAMPLED 24 OCTOBER 1974) ' .- .

,,in LANDFILL (PHASE II) • • ' , - . • COMM. No.: 1233-47

MP-f MP-2 MP-5G MP-7 .

• ' • , ' . . ' • • . 6.6 . ' B.7 ''6.5 6.3
'" ,MC/lj ' .'' '.'.3,000 '33,500 IS.OOO 13,000
'* (MO/0 " 5'000 43'?°° I8'OPO I9l°00

NO, (MO/LAS N) '. 0.095 '0.12 O.IS 0.18
' .

CPNOUCTIVITY (MICIWMHO/CM) 3,500 11,800 6,900 8,200

MP-12 MP-15 MP?23 MP-27

'' . • ; !.';• '••••.' 6.3 '6.0 6.1 ' .'. .'6.9

' . .
COD (MO/..) ' .' '..,.97 '••,:.'•••• 100 • 100 190
K03tNO, (MO/LASN) ' ' ' P-04 . <0.04 • <0.04 <0.04
|«9M(MO/Q ' ' !•.' V 2 •.'....'.'. 0.3 . 5 • . ' 0.2
CONDUCTIVITY (MICROHO/CM) 300 " ."•' goo . 230 '. " 230

_. •• '. ;.;'•/ 1'.;'.;.... ̂ vl;.?'.._'MP-23 • MP-30. -
: '' • • '. ' '-. •'.••;'.':';.:.';.. •;- •••'.".; '••• ... • '• '•.-';••' •

FH • • - '• /•:.•'•."' ..:•;'.• ..6.0 . 6.6 . •" .;; .;.'P
DODS(MC/O ' ;'v'".;:;1" •',?•':"•&,••.. -y ' 9-8 "'.,.•?••'
COD (MO/O . '; '•'.'"•''.••• • ;r;.';';5-«.'.',i; ":.' S4 . 23 ••'.•.'. .'-'!,' '•'''''
N03 + N02 (MO/U AS N) ../.., . '.-J'.'*';:'} /:, '!'. 3«7 : 0>J"' " . ^; v/'i
IRON (MC/O •• •'.'':."•.•"•'. '.'y'-'v',''. '. ''0.4 0.4 ':. .'••'. /••''•
CONDUCTIVITY (MICROMHO/CM) ;• •;.V,\v'1',1 .'.;..'•'">... ' 'zo .. •• " ..' ,'''...',•.'

••—• , •'.; .'•,,; ••.' '•'•'.v-''.,.':':!''.' 'ji':,' ''••''••.'• .'• V.'i' i. .. !:'v'. •' .'"•'•:".*.•'. ' ;• . ' '» V''?>".' •'' 'Vi''

NOTES: ALL SAMPLES FILTERED THROUGH A 0.45 MICRON FILTER. ' •••'• • ; " .

• ADOITJOK OUALITY DATA SHOWN ON THE "WATER QUALITY" MAP (SHEET 4 OF 5)
• INTHIS APPENOIX. . .' •, , '. . . / •. '• • • . .'• •' . "', .

,
'•' \



1, THE GROUND SURFACE FORMED BY THE TRASH FILL SOIL COVER IS IRREGULAR,

BEING MARKED BY MANY LOCALIZED DEPRESSIONS AND SWALES. THE RESULT

IS LIMITED OVERLAND RUNOFF OF INCIDENT PRECIPITATION FROM THE BULK

,.., • OFTHE FILL AREA. •' •"•'„.'. ..',.:../.' . '.'• .'.._ ' •,'.•

2. ' GROUND COVER is GENERALLY SPARSE AND FOR THE MOST PART THE VEGETA-

TION APPEARS TO BE TYPES WHICH HAVE LOW RATES OF EVAPOTRANSPIRATION.

3, NO SINGLE', CONTINUOUS, FINE TEXTURED CONFINING BED SEPARATES THE SANDS OF

.. THE POTOMAC FORMATION FROM THOSE OF THE OVERLYING PLEISTOCENE

.'. FORMATION. '.!.''•'• '. . ...''."'..'.'•',.'î 'i'.i*!'1'"•'"•.'• '.i.'.1.'. :-.'• •'•',. '. '.

A, ACROSS MOST OF THE SITE GRQUNDWATER LEVELS WITHIN BOTH FORMATIONS

• APPEAR TO COMBINE INTO ONE (!) UNCONF1NED FLOW REGIME.

' 5. -GROUNDWATER FLOW DIRECTIONS THROUGH THE FILL AREAS , WESTERLY ON

THE EAST SIDE OF PIGEON RUN AND SOUTHERLY ON THE WEST SIDE', APPEAR

. TO BE AWAY FROM RESIDENTIAL AREAS AND POTENTIAL SHALLOW WELLS.

6. PIGEON RUN APPEARS TO INTERCEPT MOST op THE GROUNDWATER FLOWING NEAR

••THE WATER-TABLE. • '. :.'.". '•' ''.'••."'.'• ''-.',: '.'"

7. SINCE THE LANOFILLINC OPERATION HAS BEEN COMPLETED, THE WATER-TABLE

PROBABLY HAS RISEN ABOVE THE BASE OF THE TRASH FILL ACROSS THE

028019
SOUTHEASTERN AND CENTRAL PORTION OF THE FILL AREA, APPARENTLY INU
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.' • ' , •, •_ • . ' . . . \
/ V. 'CONCLUSIONS (CONTINUED) ' '• . _';' •

I • ' . • . ' ' ' • • ' ' . , ' • •
I • • • • ' •- • • • ' . .
N . RESPONSE TO THE ADOVE AVERAGE PRECIPITATION OF THE PAST THREE (3)

, YEARS. THIS TREND MAY REVERSE WITH SEVERAL YEARS OF AVERAGE OR

BELOW PRECIPITATION. ' ' ' ' '.,''.'• .' ' ' ' • '

8. • THIS REGION OF SATURATED TRASH APPEARS TO DE THE SOURCE OF MOST

'. I '' ' •
CONTAMINANT PRESENTLY ENTERING THE FLOW REGIME. '''' ' •

9.' QUALITY ANALYSES OF CROUNDWATER SAMPLES OBTAINED FROM MONITORS

'' DOWN FLOW GRADIENT FROM'THE FILL AREAS APPEAR TO BE ONLY MINIMALLY

'. ' MORE CONTAMINATED THAN SAMPLES FROM UP GRADIENT AREAS. '

10. THE IMPACT OF THE DISCHARGING GROUNDWATER UPON THE QUALITY OF '

THE WATER FLOWJNG IN PIGEON RUN APPEARS TO BE MINIMAL.

•''•'•.•'•.•'•••'• '••'. '.•",.•'?' '•' '''•V'::"' " '.'••'''•'•'.:(''';• '•';• •;•',' 'J'" •''..

11. THE DATA GATHERED CURING THE INVESTIGATION INDICATES THAT THE

. ' • • • ' ' " ' . ' •
•'"' ENVIRONMENTAL IMPACT OF THE TYBOUTS CORNER LANDFILL TO DATE HAS

.• •. BEEN MINIMAL DUE TO: '/ .•'•!"/"";"'" ;'...': "j'.1.';'' ..'-••',...'.. ''".''''. •.'•'."•'

A. THE POSITION OF THE MAIN MASS OF TRASH, ISOLATED FROM

, . • 'AND LINKED TO THE GROUNDWATER SYSTEM ONLY BY INFILTRA-

. . . "• •. •> TION, WHICH AS OF THE PRESENT DOES NOT APPEAR TO BE A
. t , ' .

;<1 . • • MAJOR FACTOR, ' • . . ' • . • •'. V. 7 . '.•:'., ',

' " ;''"' _• " '•"•'..' ';;" •'" '':ijj2802'0
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CONCLUSIONS '(CONTINUED)

B. THE VOUllME OF TRASH REACHED BY LATTERAL FLOW FROM THE

•'. SOUTHEAST IS RELATIVELY SMALL AND THE CONTACT TIME WITH

t •
- THE TRASH APPEARS TO HAVE BEEN RELATIVELY SHOOT, MAXIMUM

OF THREE (3) YEARS (MAXIMUM RATE OF UEACHATE PRODUCTION A

MAY NOT BE REACHED FOR SEVERAL YEARS) , ANO

C. THE NATURAL, COLLECTION SYSTEM ANO SOIL ATTENUATION CONSISTING

'• . •.. OF THE GROUNDWATER FLOW RE6IME, THE PlCEON RUN, AND WEST- .
'.' ' • • V • • '
!' ;' WARD TRENDING SURFACE DITCHES. . ' '' '';:'.••'< :,'.,;'•••:."'
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__———-—— . ,_ •".••>
i' • I ' . C. SUBSURFACE STRATIGRAPHY (CONTINUED) , . ' . . ' • ' • ' .

| • • 5. ', THE MORE DETAILED SUBSURFACE INVESTIGATION POINTS OUT THAT

i . • • • PIGEON RUN IS NOT INCISED INTO AND FOUNDED ON AN IMPERVIOUS

CLAY STRATUM. THE POSSIBILITY OF WHICH WAS INDICATED IN THE

" ' PRELIMINARY REPORT. • ".'.•'•'•'''• • ' . : '/ •'•"''.:••'.'•'

" • ' • ' . ' ' '' ''. ''' ' •' >'•'•••;'•:• - ,'' '••''.''•••'.'"• '• ' •'•'.''.'• ' • . -
D.. GROUNDWATER FLOW ' ',.".'•'•''••''.. .. -:'...',." ... .•• ;•. ••

t. THIRTY-THREE (3?) FUNCTIONING MONITORS, FIFTEEN (is) INTO THE

'." .'• POTOMAC AND EIGHTEEN (IB) INTO THE PLEISTOCENE (SEE TABULATED

.'"MONITOR COMPLETION DATA" IN THE APPENDIX), HAVE BEEN

•'•. UTILIZED TO EVALUATE GROUNDWATER FLOW CONDITIONS.
11 • i1' ' ' ' 'i • . •. "• • •• ' '. '. '• '̂,' ', '•

. •'•;'.' • '' • <' " • -' ' '"•.''"•. . ' - •' . '"'' •
2. WITHIN THE DEPTHS INVESTIGATED (A MAXIMUM OF SO FEET BELOW THE

. '•; .. GROUND SURFACE) AND WITH THE EXCEPTION OF THE SOUTHEAST CORNER,

. . .. WHEN BOTH CONFINED PIEZOMETRIC LEVELS AND WATER-TABLE LEVELS

• ' ' • ' I , . WliRE RECORDED, THE WATER LEVELS WITHIN BOTH FORMATIONS • . _
. ' • ' ' • . . . • . ' . . • ' .

': APPEAR TO COMBINE INTO ONE (i) UNCONFINSD GROUNOWATER FLOW

. ',;REGIME. ' .' V ' ;,'C''.\' '. •', • £••'•:'•. ?:• '• >'.>' •'.'] "••; ^ Y < .'

'THIS INTERPRETATION IS PRESENTED ON THE "WATER-TABLE CONTOUR

MAP" (SHEET 4 OF 5) IN THE APPENDIX OF THIS REPORT.

3. AS INDICATED ON THE ABOVE REFERENCED WATER-TABLE MAP,

GROUNDWATER FLOW IS GENERALLY WESTERLY, TOWARD PIGEON RUN. -• ••• "' . . 028Q23
, • ... .•*»! .'• . • 1 • V' -.*'•.•' 1 * 'J 'f ,' »

' ' • * " " • • ' " " . '' , ' ' ' ' ' ' ' . > -'.' ' ' ' . • ' ' ' ' • • ' , '•'<'! '

.' '•;• '•'.; :v̂ -oo ': -;-.•.""'"
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